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Students’ Department
Edited

Division of Profit

on

by

H. A. Finney

Sale

of

Partnership Goodwill

Considerable space in the October Students’ Department was devoted to
a reply to L. F. Ratterman’s contention that profits on the sale of partner
ship goodwill should be divided in the capital ratio. Space did not permit
printing our reply in full in the October issue.
In that issue we tried to show that the profit and loss ratio should apply
in accordance with the argument of the partners as to the division of the
profits. There remains to consider the matter of fairness.
If partners make equal investments but share profits unequally, which
is more equitable: to divide the profit on the sale of the goodwill in
the capital ratio or in the profit and loss ratio ? Mr. Ratterman contends for
the capital ratio, because “that which is received (for the goodwill) is paid
by the purchaser because certain extraordinary profits have been earned in
the past, but when such profits were earned they were then divided on an
unequal basis. To say that because one partner has already received a
greater part of the profits, he should receive the greater part of an amount
paid by a purchaser in excess of the real value of other assets acquired is
altogether unreasonable.” And in an earlier letter he wrote: “Brown has
received 60% of the goodwill before the sale is made, and to divide the
$90,000 received for the goodwill as a profit in effect divides the same thing
twice.”
Some flaws appear in this argument. In the first place, what about the
assertion that the payment for goodwill is made because certain extraordinary
profits were made in the past—profits already divided ? These extraordinary
profits are significant only because they indicate that extraordinary profits
will be made in the future. Brown and Smith are not selling past profits
already divided; they are selling the right to extraordinarily large future
profits. If they had chosen not to sell the business, they would presumably
continue to divide these future profits in the ratio of 60% and 40%. Since
they have chosen to sell their rights to these future profits the payment
they receive should be divided in the ratio in which they shared the rights
which they sold.
One customary method of computing the value of goodwill is known as
the “year’s purchase” plan. Using the profits of the past as a guide, an esti
mate is made of the annual profits which probably will be made in the future.
The goodwill value is then agreed upon by purchaser and seller as a certain
fraction or a certain multiple of this estimated annual future profit. The
sellers are simply realizing the profit at the time of the sale instead of waiting
to realize it year by year. If an unequal division of this profit would be fair
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if postponed until a future date, where is the unfairness of immediately
dividing it in the same unequal ratio ?
In the second place, what about the statement: “Brown has received 60%
of the goodwill before the sale is made, and to divide the $90,000 received
for the goodwill as a profit in effect divides the same thing twice.” It would
seem more exact to state that in the past the partners have divided the income
produced by the goodwill, and they are now proposing to divide the $90,000
profit realized by the sale of the goodwill.
Take an analogous case. Suppose that Brown and Smith had invested
$410,000 in an orchard, dividing the income in the ratio of 60% and 40%.
Efficient cultivation, pruning and spraying cause the trees to bear heavily
and there is a large annual income to divide. Because of this fact they are
able to sell the orchard for $500,000, so that there is a profit of $90,000 to
divide. It is difficult to see that dividing the income from the orchard and
the profit on the sale of the orchard “in effect divides the same thing twice.”
Recognizing this distinction between the annual income from the good
will and the profit realized by its sale, is it equitable to divide the two items
in the same ratio? This may be answered by considering two contrasting busi
ness policies. Brown and Smith might have embarked on a policy of question
able advertising which would sell goods but leave customers dissatisfied.
For a while there might be large profits to divide but in the end there would
be no goodwill. Or they might adopt a policy of conservatism and service
at considerable expense in the early years which would eventually create a
good reputation and a valuable goodwill. The profit on the sale of the good
will would be a realization of the gain which might perhaps have been made
at the start by the adoption of another policy, and fairness would seem to
require its division in the profit and loss ratio.
There is still another reason why the gain on the goodwill should be
divided in the profit and loss ratio. Presumably Brown receives 60% of the
profit because he contributes more time or ability to the management of the
business and the production of profit. Now the value of the goodwill depends
upon and is proportionate to the amount of excess profit. If Brown is in
strumental in producing 60% of the excess profit it seems logical to assume
that his skill and services produced the larger proportion of the goodwill.
The question under consideration is the old one, decided long ago by ac
countants, as to whether the same ratio should govern the division of profits
on operations and so-called profits on realization. The following quota
tion from Dickinson’s Accounting Practice and Procedure is of interest:

“In the widest possible view, profits may be stated as the realized in
crement in value of the whole amount invested in an undertaking. Inasmuch,
however, as the ultimate realization of the original investment is from the
nature of things deferred for a long period of years during which partial
realizations are continually taking place it becomes necessary to fall back on
estimates of value at certain definite periods, and to consider as profit or loss
the estimated increase or decrease between any two such periods.”
All accountants agree that at best a profit and loss statement and a
balance-sheet are estimates. The capital accounts shown by a balance-sheet
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are the result of closing thereto estimated profits and losses. The true profit
or loss which partners agree to divide in a stipulated ratio is not known until
what Sir Arthur Dickinson calls “the ultimate realization of the original
investment” takes place. The difference between the selling price of a
business and the capital accounts of partners before the sale is an adjust
ment required to bring the estimated profits up or down to the true profits or
“realized increment.”
In contending that the profit on the sale of goodwill should be divided in
the capital ratio, Mr. Ratterman is maintaining that the profit and loss
sharing agreement should apply to only the annual, guessed-at profits. The
expressed intention of the partners cannot be put into effect that way.
Profits disclosed by “the ultimate realization” must be divided in the agreed
ratio so as to correct any errors caused by the under-estimate or over-estimate
of periodically divided losses and gains. If the estimated profits are divided
in the agreed ratio periodically, the profits disclosed at dissolution which
rectify the estimates must be divided in the same ratio or the true profits
will not be shared as agreed.
To illustrate, assume that A and B, with equal capitals and sharing
profits in the ratio of 60% and 40% have during five years of operations set
up a reserve for depreciation by annual charges to profit and loss. At the
time of selling their business the books show:
Buildings ......................................................................
Reserve for depreciation.............................................

$150,000.00
27,000.00

Book value

$123,000.00

The business is sold and the price agreed upon for the buildings is
$132,000. Here is an apparent gain of $9,000. Now Mr. Ratterman states
that “when partners are selling out they are no longer conducting the busi
ness,” and it seems fair to assume that he would not consider this $9,000
one of those “usual operating profits” which he thinks partners have in mind
when they agree to divide the profits on an unequal basis. Therefore, if he is
consistent, he will advocate dividing this $9,000 profit equally.
Should he do so ? The “ultimate realization” shows that A and B realized
$132,000 for buildings which apparently cost $150,000. The use of the build
ings for five years cost the partners $18,000, although they estimated that the
cost was $27,000. This annual depreciation charge reduced the estimated
profits $27,000 during five years, so that the profits credited to A and B were
reduced as follows:
A (60%) B (40%)
Total
Total estimated depreciation....................... $16,200.00 $10,800.00 $27,000.00
True amount disclosed at ultimate realiza
10,800.00
18,000.00
7,200.00
tion .................................................

Required correction in profit and loss ratio.

$5,400.00

$3,600.00

$9,000.00

Applying Mr. Ratterman’s method, the $9,000 would be credited to A
and B.
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A
B
Total
Debits for estimated depreciation............. $16,200.00 $10,800.00 $27,000.00
“Unusual profit” divided equally.................
4,500.00
4,500.00
9,000.00

True expense (improperly divided)........... $11,700.00
The depreciation expense should have de
creased the partners’ profit in the
profit and loss ratio, thus..................... 10,800.00

$6,300.00 $18,000.00

7,200.00

18,000.00

Mr. Ratterman’s method makes A’s share of the expense $900.00 too
large, and B’s share of the expense $900.00 too small.
Mr. Ratterman might answer that this case and the case of goodwill are
not analogous because the adjustment of depreciation is a correction of dis
tributed past profits while the profit on the sale of the goodwill is a realiza
tion of speculative future profits. Suppose, however, that the purchaser paid
$9,000 more than book value of the building because of the rise in market
price of real estate. This would seem to be one of Mr. Ratterman’s “specu
lative profits,” and as such he would divide it equally. But everyone knows
that depreciation is purely an estimate, and in all probability the $9,000 is
partly an adjustment of depreciation and partly a profit due to changes in
market value. Since the depreciation is an operating expense borne in the
60% and 40% ratio, Mr. Ratterman would have to divide the $9,000 into two
elements: the correction of depreciation, to be divided in the profit and loss
ratio, and the “unusual profit,” to be divided equally. How can he make this
division?
Mr. Ratterman may not consider that the principles involved in this case
are the same as those involved in the division of goodwill. Let us go a step
further. A partnership has a capital of $400,000 equally divided between
A and B. C desires to buy and is willing to pay $500,000 because he thinks
that the true capital has been decreased by excessive reserves for bad debts
and depreciation, that the real estate has advanced in market value and is
worth more than its book value and that the business has a goodwill. Here
is a profit of $100,000 disclosed at the time of the sale. Can Mr. Ratterman
divide it into its elements of corrections of usual operating profits to be
divided in the profit and loss ratio and extraordinary or speculative profits
to be divided in the capital ratio? Fortunately it is not necessary to make
the division, as the entire $100,000 is a profit, divisible in the profit and loss
ratio.
Finally, since Mr. Ratterman is an attorney, let us examine the law. The
following quotation is from Partnership, by Frank Hall Childs:
“In settling a partnership estate the first consideration is the payment
of partnership debts. All of the partnership property of every kind and
character, including the goodwill of the firm, is included in the final account
ing. If there is sufficient cash to pay all claims, it is not necessary to convert
the other property into cash. After the payment of all claims to third
parties, the firm should next repay any loans or advances made by each
partner to the firm. After the repayment of such loans, the firm should next
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repay to each partner his original contribution of capital. After the repay
ment of capital, the surplus, if any, should be divided among the partners as
profits. In the absence of an agreement to the contrary the profits are divided
equally.”

By inference, the surplus after paying debts and capital would be divided
according to the profit-sharing agreement if one existed. In the problem
presented by Mr. Ratterman, the liabilities are assumed by the corporation
and there are no loans from partners. With $500,000 to divide, the capitals
are first paid, and a surplus of $90,000 remains “to be divided among the
partners as profits.”
Mr. Ratterman declares that the division of this profit in the ratio agreed
to by the partners is “altogether unreasonable.” It seems reasonable to us,
since it conforms to the agreement; it is fair because it divides the profit on
the goodwill in the ratio in which the partners contributed skill and services
to its creation; it avoids the impossible task of distinguishing between cor
rections of prior profits to be divided in one ratio and so-called “speculative”
profits to be divided in another ratio, and it complies with the requirements of
the law.

Effective Rate on Serial Bonds

Editor, Students’ Department:
Sir : I am a subscriber of your magazine. If it is not too much trouble
would you be kind enough to tell me how Sir Arthur Lowes Dickinson
arrives at 83/16 per cent as the effective rate in his problem on page 138
Accounting Practice and Procedure?
The problem reads as follows: “An issue of $1,000,000 of bonds is made
at 90, carrying interest at 5%, and redeemable at the rate of $50,000 each
half year, at 100 for the first five years and thereafter at 105. Calculations
made on these premises show that the effective rate of interest is approxi
mately 83/16%. Bonds are redeemed each year as specified, but they are
purchased in the market at the following prices, viz.:

First year....................................................................... $
Second year.......................................................................
Third year.........................................................................
Fourth year.......................................................................
Fifth year...........................................................................
Sixth year..........................................................................
Seventh year.....................................................................
Eighth year.......................................................................
Ninth and tenth, drawn at................................................

92

93
95
97
98
100
102
104
105”

Also kindly inform me how he arrives at $125,000 as the discount on
bonds.
Yours truly,
Edward A. Murphy.
The total discount is computed as follows:
Half the bonds are redeemable at 100......................................... $ 500,000.00
The other half are redeemable at 105.........................................
525,000.00

Total obligation .............................................................................
Bonds sold for.................................................................................

$1,025,000.00
900,000.00

Discount .........................................................................................

125,000.00

385

The Journal of Accountancy
The effective interest rate is apparently computed somewhat as follows:
90% of bonds outstanding first 6 months’ period.....................
90% of bonds outstanding last 6 months’ period.........................

900,000.00
45,000.00

Sum of first and last terms...........................................................
Multiply by half the number of periods......................................

$ 945,000.00
10

Sum of effective principals for all periods..................................

$9,450,000.00

This much of the computation merely utilizes the principle of arithmetical
progression as a short method of determining 90% (since the bonds were
issued at go) of the par of the bonds outstanding each period, and finding
the sum thereof. The same result could be reached as follows:

First period: 90% of $1,000,000 bonds outstanding................... $ 900,000.00
Second period: 90% of $950,000 bonds outstanding.................
855,000.00
Third period: 90% of $900,000 bonds outstanding.....................
810,000.00
And so on down to twentieth period: 90% of $50,000 bonds
outstanding .............................................................................
45,000.00

Sum .................................................................................................

$9,450,000.00

The next step is to compute the total interest to be paid during the
twenty periods, which includes interest on the par of the bonds, discount on
issue and premium on redemption.
Interest on par (by arithmetical progression) :
First six months: 2½% of $1,000,000.........................................
Last six months: 2½% of $50,000...............................................

$

25,000.00
1,250.00

Sum of first and last terms..........................................................
Multiply by half the number of terms.......................................

$

26,250.00
10

Total interest paid...........................................................................
Discount on issue...........................................................................
Premium on redemption of last half of bonds............................

$ 262,500.00
100,000.00
25,000.00

Total ........................................................................................

$ 387,000.00

Of course it is understood that the effective rate is computed at the time
of issuing the bonds, when the actual price at which they were eventually
redeemed is not known; hence the effective rate is based on the contract
prices of redemption.
Then 387,500 ÷ 9,450,000 = 4.10053, the approximate rate per period.
Sir Arthur Dickinson uses 4.09375%, which is 4 3/32% per period of 6
months, or 8 3/16% per annum.
This approximate effective rate is computed on a simple interest basis,
but it is applied on a compound interest basis, as indicated below:
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First period: effective principal..............................
Add interest at 43/32% on $900,000.00.................
Total ...................................................................
Deduct coupons paid..................................................
Deduct bonds paid......................................................

Second period: effective principal............................

$900,000.00
36,843.75
$936,843.75

$25,000.00
50,000.00

75,000.00
$861,843.75

For the second period the interest is computed at 4 3/32% on $861,843.75,
although in approximating the rate it was estimated that the interest would
be computed on 90% of $950,000.00, or $855,000.00. This is the reason why
the amortization of the discount is not exact when using the approximate
rate of 4 3/32%.
To obtain an exact amortization of the discount it would be necessary to
determine the effective rate computed on a compound interest basis. Un
fortunately there is no formula by which this exact rate can be computed,
but it is possible to obtain a closer approximation than 43/32%. The ap
proximate rate of 43/32% has the advantage of being easily computed. If
the necessity for greater accuracy warrants the labor, a closer approxima
tion may be obtained as follows:
Assume a trial rate as close to the true one as it is possible to guess.
Compute the price at which the bonds would be issued to yield this rate.
If a bond table is available showing values at the trial rate, the price can
be taken therefrom. Where the bonds are redeemable serially, each re
demption is dealt with separately, and the values for all redemptions are
added to find the value of the entire issue at the trial rate. If a bond table
is not available, or if it does not show values at the trial rate, the values may
be computed by discounting all benefits to be received by the holder of the
bonds (interest and par, or interest and par plus premium) at the trial
rate.
If the price thus computed at which the bonds would be sold to yield the
trial rate is greater than the price at which they actually were issued, the
trial rate is too low. Repeat the process of computing the value at a higher
trial rate.
If the price at the first trial rate is less than the price at which the bonds
were sold, the trial rate is too high. Compute the value at a lower trial
rate.
After obtaining two values at trial rates as close as possible to the actual
selling price, but one value a little too large and the other a little too small,
find the difference between the values at the two trial rates.
Interpolate between the two trial rates by adding to the smaller rate a
fraction of a percent obtained thus:
Value at smaller trial rate, minus selling price
---------------- ------- --------------------------------------------------multiplied by
Value at smaller trial rate, minus value at larger trial rate
the difference between the trial rates.

387

The Journal of Accountancy
To illustrate this procedure, the effective rate on a compound interest
basis will be approximated, using the facts in Sir Arthur Dickinson’s illus
tration, as follows:
$1,000,000 of bonds bearing 5% interest payable semi-annually.
Bonds issued at 90.
Redeemable serially; $50,000 each six months for five years at par;
$50,000 each six months thereafter at 105.
Since the effective rate, 8 3/16% per annum on a simple interest basis is
to large a rate on a compound interest basis, a trial rate of 8% a year, or
4% each six months, will be used. Bond tables invariably show effective
rates on a compound interest basis, but they rarely show values to yield as
high as 8%. Hence the value of the issue at the trial rate of 8% will be
computed by discounting all benefits to be received by the holder of the
bonds. Since interest is payable semi-annually, the trial rate will be 4%
per period of six months. The present values of $1 at 4%, shown in the
following statement, are taken from a book of interest tables:
Computation of Value of Serial Bonds

Totals.

$693,214.92
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(c)
$25,000.00
23,750.00
22,500.00
21,250.00
20,000.00
18,750.00
17.500.00
16,250.00
15,000.00
13,75o.oo
12,500.00
11,250.00
10,000.00
8,750.00
7,500.00
6,250.00
5,000.00
3,750.00
2,500.00
1,250.00

(a) X (c)
$24,038.46
21,957.21
20,002.41
18,164.59
16,438.54
14,818.41
13,298.57
11,873.71
10,538.81
9,289.01
8,119.76
7,026.72
6.005.74
5,052.91
4,164.49
3,336.93
2,566.87
1,851.11
1,186.61
570.48

of interest

and premium

Present value

of principal

(a) X (b)
$48,076.92
46,227.81
44,449.82
42,740.21
41,096.36
39,515.73
37,995.89
36,534.51
35,129.34
33,778.21
34,103.00
32,791.35
31,530.14
30,317.44
29,151.39
28,030.18
26,952.10
25,91548
24,918.73 •
23,960.31

Present value

(b)
$50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00

Interest due

(a)
1... . .961538462
2... . .924556213
3.... . .888996359
4... . .854804191
5... . .821927107
6... . .790314526
7...
.759917813
8... . .730690205
9... . .702586736
10... . .675564169
11... . .649580932
12... . .624597050
13... . .600574086
14... . .577475083
15... . .555264503
16... . .533908176
17. .. . .513373246
18... . .493628121
19... . .474642424
20... .456386949

Principal and
premium due

End of
period

Present value
of $1 at 4%

Trial rate: 8% per annum, or 4% per period of 6 months

$200,301.34
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The computation of the present values of the payments on principal and
premium may be somewhat shortened as follows:

Sum of present values of $1 at 4% for first 10 periods = ....
Multiply by......................................................................................

8.110895781
$50,000.00

Present value of first ten payments on principal........................

$405,544.79

Sum of present values of $1 at 4% for last 10 periods = ....
Multiply by......................................................................................

5.479430570
$52,500.00

Present value of last ten payments on principal and premium..

$287,670.10

Present value of first ten payments on principal.........................
Present value of last ten payments on principal and premium..

$405,544.79
287,670.10

Total .........................................................................................

$693,214.89

If sold to net 8% a year or 4% per period, the bonds would have
brought

Present value of par and premium...............................................
Present value of interest................................................................

$693,214.92
200,301.34

Total price on the basis of a trial rate of 8%..............................

$893,516.26

Since $893,516.26 is less than $900,000.00, the actual selling price of the
bonds, the trial rate, 8%, is too large. We shall next try 7½% per annum,
or 3¾% per period.
Computation of Value of Serial Bonds

.963855422
.929017274
.895438336
.863073095
.831877682
.801809814
.772828737
.744895168
.717971246
.692020478

.............
.............
.............
.............
.............
.............
.............
.............
.............
.............

$25,000.00
23,750.00
.............
22,500.00
.............
21,250.00
.............
20,000.00
.............
18,750.00
.............
17,500.00
.............
.............
16,250.00
15,000.00
.............
13,750.00
.............

.............

Sub-total. 8.212787252 (ave. ) $50,000.00 $410,639.36
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.............

Present value

of interest

Interest due

and premium

of principal

Present value

per annum, or 3¾% per period of 6 months

Principal and
premium due

of $1 at 3¾ %

End of
period
1.......
2.......
3....... .
4....... .
5....... .
6....... .
7.......
8.......
9.......
.
10.......

Present value

Trial rate:

$24,096.39
22,064.16
20,147.36
18,340.30
16,637.55
15,033.93
13,524.50
12,104.55
10,769.57
9,515.28
.............
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11.............. 667007690
12.............. 642898978
13.............. 619661666
14...............597264256
15...............575676391
16.............. 554868811
17.............. 534813312
18.............. 515482710
19.............. 496850805
20.............. 478892342

12,500.00
11,250.00
10,000.00
8,750.00
7,500.00
6,250.00
5,000.00
3,75o.oo
2,500.00
1,250.00

Sub-total. 5.683416961 (ave.) 52,500.00
Totals...

8,337.60
7,232.61
6,196.62
5,226.06
4,317.57
3,467.93
2,674.07
1,933.06
1,242.13
598.62

298,379.39

$709,018.75

$203,459.86

Summary:
Present value, principal and premium................................
Present value, interest............................................................

$709,018.75
203,459.86

Total value at trial rate of 3¾% per period.....................

$912,478.61

Price on a basis of 3¾% per period..................................
Price on a basis of 4% per period.......................................

$912,478.61
893,516.26

Difference due to ¼% change in the rate.........................

$ 18,962.35

Price of a basis of 3¾% per period....................................
Price at the unknown rate.....................................................

$912,478.61
900,000.00

Difference ..............................................................................

$ 12,478.61

Then

12,478.61
------------ of ¼% should be added to 3¾% to find the approximate rate
18,962.35
per period
12,478.61
------------ of ¼% = .164+%.
18,962.35
Hence
3.75% the lower trial rate,
plus
.164%
3.914% the approximate rate per period,
and

7.828% is the approximate rate per annum.

If this rate were exact there would be no balance in the following
schedule of amortization. This schedule illustrates the method of amortiza
tion by the scientific, effective interest method. The rate is a little too large,
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causing an over-amortization of discount to the amount of $61.39. But this
is a relatively small discrepancy considering the size of the loan and the
amount of the discount, and it indicates that the approximate rate is very
close to the exact one.

First period: effective principal................................
Add interest at 3.914% on $900,000.00.............
Less coupons ................................................

$900,000.00

$35,226.00
25,000.00

Total ...................................................................
Less payment on principal..................................

Second period: effective principal......................
Add interest at 3.914% on $860,226.00.............
Less coupons ......................................................

$910,226.00
50,000.00

$860,226.00
$33,669.25
23,750.00

$820,145.25

$32,100.49
22,500.00

$779,745.74
$30,519.25
21,250.00

$739,014.99

$28,925.05
20,000.00

Total ...................................................................
Less payment on principal..................................
Sixth period: effective principal..............................
Add interest at 3.914% on $697,940.04.............
Less coupons........................................................
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9,269.25
$789,014.99
50,000.00

Total ....................................................................
Less payment on principal..................................

Fifth period: effective principal................................
Add interest at 3.914% on $739,014.99.............
Less coupons ......................................................

9,600.49

$829,745.74
50,000.00

Total ...................................................................
Less payment on principal..................................

Fourth period: effective principal............................
Add interest at 3.914% on $779,745.74.............
Less coupons........................................................

9,919.25

$870,145.25
50,000.00

Total.....................................................................
Less payment on principal..................................

Third period: effective principal..............................
Add interest at 3.914% on $820,145.25.............
Less coupons........................................................

10,226.00

8,925.05

$747,940.04
50,000.00

$697,940.04
$27,317.37
18,750.00

8,567.37
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Total.....................................................................
Less payment on principal.................................

Seventh period: effective principal..........................
Add interest at 3.914% on $656,507.41.............
Less coupons......................................................

$706,507.41
50,000.00

$656,507.41
$25,695.70
17,500.00

$664,703.11
50,000.00

Total ....................................................................
Less payment on principal..................................
Eighth period: effective principal............................
Add interest at 3.914% on $614,703.11.............
Less coupons........................................................

$614,703.11
$24,059.48
16,250.00’

Total ....................................................................
Less payment on principal..................................
Ninth period: effective principal..............................
Add interest at 3.914% on $572,512.59.............
Less coupons........................................................

$572,512.59
$22,408.14
15,000.00

$529,92o.73
$20,741.10
13,750.00

$486,911.83
$19,057.73
12,500.00
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6,557.73
$493,469.56
52,500.00

$440,969.56
$17,259.55
11,250.00

Total ....................................................................
Less payment on principal and premium.........
Thirteenth period: effective principal......................
Add interest at 3.914% on $394,479.11.............
Less coupons........................................................

6,991.10
$536,911.83
50,000.00

Total.....................................................................
Less payment on principal and premium..........

Twelfth period: effective principal..........................
Add interest at 3.914% on $440,969.56.............
Less coupons........... . ..........................................

7,408.14

$579,920.73
50,000.00

Total.....................................................................
Less payment on principal..................................
Eleventh period: effective principal..........................
Add interest at 3.914% on $486,911.83.............
Less coupons........................................................

7,809.48
$622,512.59
50,000.00

Total ...................................................................
Less payment on principal..................................

Tenth period: effective principal..............................
Add interest at 3.914% on $529,920.73.............
Less coupons........................................................

8,195.70

6,009.55

$446,979.11
52,500.00
$394,479.11

$15,439.91
10,000.00

5439.91
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Total .....................................................................
Less payment on principal and premium..........
Fourteenth period: effective principal.....................
Add interest at 3.914% on $347,419.02..............
Less coupons........................................................

$399,919.02
52,500.00

$347,419.02

$13,597.98
8,750.00

Total ....................................................................
Less payment on principal and premium.........
Fifteenth period: effective principal.......................
Add interest at 3.914% on $299,767.00.............
Less coupons..........................

$352,267.00
52,500.00

$299,767.00

$11,732.88
7,500.00

Total .....................................................................
Less payment on principal and premium..........
Sixteenth period: effective principal........................
Add interest at 3.914% on $251,499.88.............
Less coupons........................................................

$251,499.88

$9,843.71
6,250.00

$202,593.59
$7,929.51
5,000.00

$153,023.10

$5,989.32
3,750.00
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2,239.32
$155,262.42
52,500.00

$102,762.42
$4,022.12
2,500.00

Total .....................................................................
Less payment on principal and premium..........
Twentieth period: effective principal....,...............
Add interest at 3.914% on $51,784.54...............
Less coupons..........................................................

2,929.51
$205,523.10
52,500.00

Total ....................................................................
Less payment on principal and premium..........

Nineteenth period: effective principal.....................
Add interest at 3.914% on $102,762.42.............
Less coupons........................................................

3,593.71

$255,093.59
52,500.00

Total ................................................................
Less payment on principal and premium.........
Eighteenth period: effective principal......................
Add interest at 3.914% on $153,023.10.............
Less coupons........................................................

4,232.88
$303,999-88
52,500.00

Total .....................................................................
Less payment on principal and premium.........
Seventeenth period: effective principal...................
Add interest at 3.914% on $202,593.59.............
Less coupons........................................................

4,847.98

1,522.12

$104,284.54
52,500.00
$51,784.54
$2,026.85
1,250.00

776.85
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Total.....................................................................
Less payment on principal and premium..........

$52,561.39
52,500.00

Balance: over-amortization of discount.................

61.39

If a still closer approach to accuracy is desired, it can be obtained as
follows:
$61.39 (total over-amortization) ÷ 20 (number of periods) = $3.07 (average)

$35,226.00 interest first period (as above).
3
.07 average over-amortization.

$35,222.93 closer approximation to correct interest, first period.
$35,222.93 ÷ $900,000.00 (effective principal first period) = 3.91366%
Schedule of Amortisation

Period
1......... .
2.........
3........
4.........
5.........
6......... ..
7.........
8.........
9.........
10........
11........
12........
13........
14.........
15........
16........
17........
18........
19........
20........

Interest at
3.91366%

Coupons

Payment on prin
cipal and premium

$35,222.94
33,666.20
32,097.46
30,516.24
28,922.06
27,314.41
25,692.76
24,056.57
22,405.26
20,738.25
19,054.91
17,256.78
15,437.19
13,595.31
11,730.29
9,841.18
7,927.05
5,986.94
4,019.81
2,024.62

$25,000.00
23,750.00
22,500.00
21,250.00
20,000.00
18,750.00
17,500.00
16,250.00
15,000.00
13,75o.oo
12,500.00
11,250.00
10,000.00
8,750.00
7,500.00
6,250.00
5,000.00
3,75o.oo
2,500.00
1,250.00

$50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
50,000.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00
52,500.00

$387,506.23

$262,500.00

$1,025,000.00

Effective
principal
$900,000.00
860,222.94
820,139.14
779,736.6o
739,002.84
697,924.90
656,489.31
614,682.07
572,488.64
529,893.90
486,882.15
440,937.06
394,443.84
347,381.03
299,726.34
251,456.63
202,547.81
152,974.86
102,711.80
51,731.61
6.23

Sir Arthur Dickinson uses this illustration to show the operation of a
much shorter method of determining the periodical amortization. After dis
cussing the effective interest method and the equal instalment method, he
says (page 138) :
“A third method, which may be called the bonds outstanding method, and
which may safely be adopted where, by reason of complication in the terms
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of issue and redemption, it is difficult or impracticable to determine the true
interest rate, is to distribute the discount or premium over the period in the
proportion that the bonds outstanding for each year bear to the sum of the
bonds outstanding for all years of the currency of the loan. Any saving
made by the purchase of bonds in the market is credited to income account.”
The amortization by this method is computed as follows:
Bonds outstanding first period..............................
Bonds outstanding last period..............................

$ 1,000,000.00
50,000.00

Sum of first and last terms....................................
Multiply by half the number of terms.................

$ 1,050,000.00
10

Sum of bonds outstanding all periods..................

$10,500,000.00

Discount amortized:

First period...................
Second period...............

100/1050 of $125,000.00 = $11,905.00
95/1050 of 125,000.00 = 11,310.00

And so on down to
Twentieth period.....

5/1050 of

125,000.00 =

595.00

In addition, the coupons paid each period are charged to interest, making
the total as follows:
Debit interest
Credit cash
Credit discount
(total)
(coupon)
(amortization)
First period................. $36,905.00
$25,000.00
$11,905.00
Second period.............
35,060.00
23,750.00
11,310.00

Comparative Amortization Table
Showing total charges to interest for coupons and discount

Period
1..........................
2..........................
3..........................
4..........................
5..........................
6..........................
7..........................
8..........................
9..........................
10..........................
11..........................
12..........................
13..........................
14..........................
15..........................

Scientific effective interest method
(approximate rates)
4 3/32%
3.91366%
$36,843.75
$35,222.94
35,001.56
33,666.20
33,159.38
32,09746
31,317.19
30,516.24
29,475.00
28,922.06
27,632.81
27,31441
25,790.63
25,692.76
23.948.44
24,056.57
22,106.25
22,405.26
20,264.06
20,738.25
18,421.88
19,054.91
16,579.69
17,256.78
14,737.50
15,437.19
12,895.31
13,595.31
11,053.12
11,730.29

Bonds
outstanding
method
$36,905.00
35,060.00
33,214.00
31,369.00
29,524.00
27,679.00
25,833.00
23,988.00
22,143.00
20,298.00
18,452.00
16,607.00
14,762.00
12,917.00
11,071.00

395

The Journal of Accountancy
.... $ 9,226.00
....
7,381.00
5,536.00
....
3,690.00
....
1,845,00

$ 9,210.94
7,368.75
5,526.56
3,684.38
1,842.19

$ 9,841.18
7,927.05
5,986.94
4,019.81
2,024.62

Totals.... ... $387,500.00

$386,859.39

$387,506.23

16...................
17...................
18...................
19...................
20...................

Under

640.61

$387,50000

6.23

Over

$387,500.00

While the bonds outstanding method and the effective interest method,
using the approximate rate of 43/32%, are sufficiently accurate to be used
by an industrial concern issuing serial bonds at a discount, neither method
is sufficiently accurate to be used by financial institutions such as insurance
companies, where exact computation of income and amortization of premium
or discount on owned securities is always desirable and is often required by
law. In such cases only the scientific interest method, using as close an
approximation as possible to the true rate, will produce sufficiently accurate
results.
The scientific method is particularly essential in cases of estates where
the income is payable to a life tenant. Assume that the entire bond issue in
the illustration is held by such an estate, the life tenant being paid each six
months the amount of the coupons collected and the discount amortized.
Using the bonds outstanding method:

The life tenant would be paid during the first 7 periods.............
While he should have been paid almost exactly the amounts
shown in the third column of the comparative table totaling.

$219,584.00

An over-payment of.........................................................................

$6,151.93

213,432.07

Using the effective interest method but with the 4 3/32% rate:
The life tenant would be paid during the first 7 periods.............
Instead of..........................................................................................

$219,220.32
213,432.07

An over-payment of .......................................................................

$5,788.25

Editor, Students’ Department:

Sir: Will you kindly answer the following question?
A corporation executed a loan September 15, 1907, of $600,000.00, for
which it issued a series of 28 notes of $25,000.00 each, totaling $700,000.00,
with interest at 8% per annum. The notes were due and payable one
each month beginning October 15, 1907. What rate of interest was paid
for the loan and bonus? What is the rate of amortization of bonus paid?
Yours truly,
Student.

If it were merely desired to amortize the bonus or discount with fair
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equity over the 28 months, it could be done easily by the bonds outstanding
method, as follows:
Notes outstanding first period................................................
Notes outstanding last period.................................................

Sum of largest and smallest terms.......................................
Multiply by half the number of terms..................................

29
14

Product .....................................................................................

4o6

First month: write off 28/406 of $100,000.00 bonus, or $689.66.
Second month: write off 27/406 of $100,000.00 bonus, or $665.02, etc.
But the letter asks for the rate of interest paid on the loan and bonus,
the writer apparently wishing to know the effective interest rate by which
the bonus may be scientifically amortized. In order to compute this rate it
is necessary to make an assumption as to the payment of the interest, and
I am assuming that as each note is paid the interest accrued and unpaid to
date is paid also, and that each six months the interest on notes then out
standing is also paid. Therefore interest payments are made as follows:

First month: 1 month’s interest at 8% on $25,000... $ 166.67
Second month: 2 months’ interest at 8% on $25,000..
333.33
Third month: 3 months’ interest at 8% on $25,000..
500.00
Fourth month: 4 months’ interest at 8% on $25,000..
666.67
Fifth month: 5 months’ interest at 8% on $25,000...
833.33
Sixth month: 6 months’ interest at 8% on $25,000.. 1,000.00

$3,500.00

Multiply by 4 to compute total of four series of six months
each, or total monthly interest on notes paid up to and
including the 24th note..........................................................
Interest 25th month........................................................................
“
26th “
..........................................................................
“
27th “ ..........................................................................
“
28th “
..........................................................................
Sixth month: 4% on $550,000 notes outstanding......................
Twelfth month: 4% on $400,000 notes outstanding..................
Eighteenth month: 4% on $250,000 notes outstanding.............
Twenty-fourth month: 4% on $100,000 notes outstanding....

$ 14,000.00
166.67
333-33
500.00
666.67
22,000.00
16,000.00
10,000.00
4,000.00

Total interest paid in 28 months.......................................
Add bonus......................................................................................

$67,666.67
100,000.00

Total interest and bonus........................................................

$167,666.67

I shall use this problem to illustrate a trial and error method by which
the effective rate may be computed with almost perfect accuracy and without
the use of interest tables.
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First, the rate will be approximated by the method used by Sir Arthur
Dickinson to obtain his rate of 8 3/16%.

Effective principal, first month: 6/7 of $700,000.........................
Approximate effective principal, last month: 6/7 of $25,000..

$600,000.00
21,428.57

Sum of first and last terms..........................................................
Multiply by half the number of terms........................................

$621,428.57
14

Sum of approximate effective principals for all months.........

$8,700,000.00

Then $167,666.67 ÷ 8,700,000.00 = 1.936 + %, rough approximation of
effective rate.
But we found in the preceding problem that this approximate rate is too
large on bonds issued at a discount, because it is computed on a simple
interest basis instead of on a compound interest basis. We shall, therefore,
assume a trial rate somewhat smaller, and work out the amortization.
Using 1.90% a month, the amortization is as indicated below:

First month: effective principal................................
Add interest at 1.9% on $900,000.......................
Total .....................................................................
Deduct note paid.................................................
Interest thereon..................................................

$900,000.00
11,400.00
$911,400.00

$25,000.00
166.67

Second month: effective principal............................
Add interest at 1.9% on $586,233.33.................

Total ..........................................
Deduct note paid.................................................
Interest thereon..................................................

$586,233.33
11,138.43

$597,371.76

$25,000.00
333-33

Third month: effective principal..............................
Add interest at 1.9% on $572,038.43.................
Total ....................................................................
Deduct note paid ...............................................
Interest thereon..................................................
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25,333.33
$572,038.43
10,868.73

$582,907.16

$25,000.00
500.00

Fourth month: effective principal............................
Add interest at 1.9% on $557,407.16.................
Total ....................................................................
Deduct note paid ...............................................
Interest thereon..................................................

25,166.67

25,500.00

$557407.16
10,590.74
$567,997.90

$25,000.00
667.67

25,666.67
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$542,331.23
10,304.29

Fifth month: effective principal..............................
Add interest at 1.9% on $542,331.23.................

Total ....................................................................
Deduct note paid ............................................... $25,000.00
Interest thereon .................................................
833.33
Sixth month: effective principal..............................
Add interest at 1.9% on $526,802.19.................
Total ....................................................................
Deduct note paid ...............................................
Interest thereon..................................................
Interest on notes outstanding............................

And so forth down to the 28th period: effective
principal ........................................
Add interest at 1.9% on $36,716.38...................

Total ...................................................................
Deduct note paid ...............................................
Interest thereon..................................................

25,833.33

$526,802.19
10,009.24

$536,811.43

$25,000.00
1,000.00
22,000.00

Seventh month: effective principal..........................
Add interest at 1.9% on $488,811.43.................

Total ....................................................................
Deduct note paid................................................
Interest thereon..................................................

$552,635.52

48,000.00
$488,81143
9,287.42

$498,098.85
$25,000.00
166.67

25,166.67

$36,716.38

697.61

$37,413.99

$25,000.00
666.67

Over-amortization caused by too high a rate..........

25,666.67

$11,747.32

Another attempt will now be made to approximate the rate by dividing
the total interest by the sum of the approximate effective principals; but
instead of using 90% of the notes outstanding each period as the effective
principals we shall use the effective principals shown in the schedule of
amortization at 1.9%:
First period.................................................................................... $ 900,000.00
Second period................................................................................
586,233.33
Third period ...................................................................................
572,03843
Fourth period .................................................................................
557407.16
Fifth period ...................................................................................
542,331.23
Sixth period ..................................................................................
526,802.19
Seventh period ...............................................................................
488,811.43
Et cetera, down to twenty-eighth period..........................
36,716.38

Total ....................................................................................
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$9,442,842.28
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But these effective principals are too large, as shown by the fact that
there is a remainder of $11,747.32 at the end of the twenty-eighth period.
This excess increased in an approximate arithmetical progression from be
ginning of
First period...............................................................
Twenty-ninth ............................................................

0
$11,747.32

Total ...................................................................
Multiply by 54 of 29................................................

11,747.32
14½

$170,336.14

$9,272,506.14

Estimated sum of effective principals.....................

Then 167,666.67 ÷ 9,272,506.14 = 1,8082%.
Trying 1.81%, there is a remainder or over-amortization of $9.24 at
the end of the twenty-eighth period. This discrepancy is so small that for
most purposes there would be no object in computing the rate to a greater
degree of accuracy. If necessary, the above method can be applied again as
follows:

Sum of effective principals in table of amortiza
tion at 1.81%......................................................
Over-amortization at 1.81.%....................................
One-half thereof ......................................................
Multiply 4.62 by 29, and deduct the product.........
Estimated total of effective principals.............

$9,263,861.23

$9.24
4.62
133.98

$9,263,727.25

Then 167,666.67 ÷ 9,263,727.25 = 1.809926 -J- %, the effective rate per
month.

Illinois Society of Certified Public Accountants
At the annual meeting of the Illinois Society of Certified Public Ac
countants, September 14, 1920, the following officers were elected: presi
dent, C. R. Whitworth; vice-president, G. W. Rossetter; secretary-treasurer,
John K. Laird; directors, Andrew Sangster, John Medlock, Frank M.
Boughey and W. B. Castenholz.

Lybrand, Ross Bros. & Montgomery announce the opening of an office
in the Book building, Detroit, Michigan, under the supervision of T. B. G.
Henderson, and under the direct management of Richard Fitz-Gerald and
Conrad B. Taylor.

Dennis & Young announce dissolution of partnership. W. H. Dennis
announces that he will continue in practice at 87 Nassau street, New York.

Thomas J. O’Brien, Jr., announces the opening of offices in the Liberty
Bank & Trust building, Savannah, Georgia.
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